Methods for detecting ATP hydrolysis and nucleic acid unwinding of Japanese encephalitis virus NS3 helicase.
Japanese encephalitis virus (JEV) is a mosquito-borne zoonotic pathogen that is prevalent in south-east Asia. Because there is no specific antiviral agent, JEV still causes a high rate of neurologic sequelae and mortality in humans. The helicase encoded by the NS3 gene of JEV has emerged recently as a novel antiviral target for treatment. In this study, a soluble recombinant JEV helicase protein was expressed and purified. Methods for detecting the ATP hydrolysis and nucleic acid unwinding activity were developed by luminescence and fluorescence resonance energy transfer (FRET). The concentrations of enzyme, substrate, capture strand, ATP, and divalent ions were optimised in the ATPase and helicase reactions. The feasibility of using these two methods for high-throughput screening of NS3 helicase inhibitors is discussed.